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IN THE UNITED STATES DISTRICT COURT
FOR THE NORTHERN DISTRICT OF OKLAHOMA

STATE OF OKLAHOMA,

Plaintiff,

TYSON FOODS, INC,, et al.,

)
)
)
)
V. ) Case No. 05-cv-329-GKF-PJC
)
)
)
Defendants. )
STATE OF OKLAHOMA'S RESPONSE TO DEFENDANTS’ MOTION TO EXCLUDE
THE TESTIMONY OF ROGER OLSEN PURSUANT TO DAUBERT v. MERRELL
PHARMACEUTICALS, INC. [DKT #2082]
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IN THE UNITED STATES DISTRICT COURT
FOR THE NORTHERN DISTRICT OF OKLAHOMA

STATE OF OKLAHOMA, )
Plaintiff, ;
v. 3 Case No. 05-¢v-329-GKF-PJC
TYSON FOODS, INC,, et al., g
Defendants. ;
STATE OF OKLAHOMA'S RESPONSE TO DEFENDANTS’ MOTION TO EXCLUDE
THE TESTIMONY OF ROGER OLSEN PURSUANT TO DAUBERT v. MERRELL
PHARMACEUTICALS, INC. [IDKT #2082]

The State of Oklahoma (“the State™) hereby submits this response in opposition to
Defendants’ Motion to Exclude the Testimony of Roger Olsen (“Dr. Olsen™). The Court should
deny Defendants’ motion for the following reasons.

I Introduction

Defendants seek to exclude Dr. Olsen’s testimony concerning his multivariate statistical
analysis — principle component analysis (“the PCA”). Principle component analysis is a type of
multivariate statistical analysis which is commonly applied in environmental science. It is
conducted in order to identify correlation patterns among multiple samples and multiple
variables (or “parameter” which represent chemical or bacterial concentrations measured in
samples). These correlation patterns are shaped by the underlying environmental factors that are
particular to the locations being studied. When the factors shaping the correlation patterns are
due to sources of contamination, these patterns (produced by principle component analysis)
reflect these sources of contamination. And, the water samples from which these patterns are

derived are identified as being contaminated by a particular source.
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The PCA conducted by Dr. Olsen is only one part of the State’ causation - fate and
transport - analysis concerning the phosphorous and bacterial contamination of the Mlinois River
Watershed (“IRW?). Defendants’ motion seeks to exclude only one of the many studies
performed and considered by Dr. Olsen in forming his opinions. Indeed, contrary to Defendants’
claim that no traditional fate and transport analysis has been done in this case; the State’s experts
have explored virtually every established method of contamination source identification and fate
that are applicable to the facts and circumstances of this case.

As shown below, the PCA was based on commonly used, well-accepted scientific theory
and methodology that is part of the science of environmental contaminant source identification.
Furthermore, the underlying scientific theory and methodology was reliably applied in the PCA
development which included the investigation and study of numerous lines of evidence that
explore the fate and transport of phosphorous and bacteria in the IRW. These other lines of
evidence serve as corroboration of the reliability of the PCA. The PCA is and has been subjected
to testing, including extensive sensitivity analysis, and has been reproduced by Professor Loftis
and Defendants’ retained experts Drs. Johnson and Murphy. Moreover, the theory and methods
of the PCA in general as well as the specific application of the PCA methods to this case are
supported by peer reviewed scientific literature. Therefore, the PCA is judged reliable by every
means of applicable analysis suggested by Daubert v. Merrell Dow Pharmaceuticals, Inc., 509
U.S. 579, 589 (1993).

IL. Discussion
A. Legal Standard.

The basis for admitting expert opinions is Rule 702 of the Federal Rules of Evidence:
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If scientific, technical, or other specialized knowledge will assist the trier of fact
to understand the evidence or to determine a fact in issue, a witness qualified as
an expert by knowledge, skill, experience, training, or education, may testify
thereto in the form of an opinion or otherwise, if (1) the testimony is based upon
sufficient facts or data, (2) the testimony is the product of reliable principles and
methods, and (3) the witness has applied the principles and methods reliably to
the facts of the case.

As an initial matter, the court must determine if the expert is qualified by "knowledge, skill,
experience, training, or education" to render an opinion. /d. In this case Defendants do not

seriously contest Dr. Olsen’s expertise in the subject area of principle component analysis.
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Indeed, a review of Dr. Olsen’s experience and qualifications indicates the he is extraordinarily

well qualified in this area of scientific investigation having performed numerous environmental

investigations and studies that included evaluating the fate and transport of chemicals in the

environment and determining the cause or source of contamination. Dr. Olsen is also the author

or co-author of over 120 publications/presentations and over 400 technical reports relating to

environmental contamination. His education include graduate level courses in statistics and he

has routinely performed statistical analyses as part of his evaluation of environmental data. He

has also taught statistical courses for State Regulatory Agencies and the staff at his employer,

Camp, Dresser and McKee (“CDM”). Dr. Olsen has performed principal component analyses

many times to assist in understanding the relation of multiple parameters and to identify sources

of contamination, including work for United States Department of Justice to evaluate the sources

of groundwater contamination. See, Exhibit A (Olsen Decl. 1 1-2).

Next, a court must ensure that the scientific testimony being offered is "not only relevant,

but reliable." See Daubert v. Merrell Dow Pharmaceuticals, Inc., 509 U.S. 579, 589 (1993).

"To be reliable under Daubert, an expert's scientific testimony must be based on scientific

knowledge . .. ." Dodge v. Cotter Corp., 328 F.3d 1212, 1222 (10th Cir. 2003). The Supreme
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Court has explained that the term "scientific" "implies a grounding in the methods and
procedures of science." Daubert, 509 U.S. at 590.

The Supreme Court has set forth four non-exclusive factors that a court may consider in i
making its reliability determination: (1) whether the theory or technique can be (and has been)
tested, id. at 593; (2) whether the theory or technique has been subjected to peer review and
publication, id.; (3) the known or potential rate of error and the existence and maintenance of
standards controlling the technique's operation, id. at 594; and (4) whether the theory or
technique has general acceptance in the scientific community, id. Importantly, the Supreme
Court cautioned that the inquiry is "a flexible one." Id.; see also id. at 593 ("[m]any factors will
bear on the inquiry, and we do not presume to set out a definitive checklist or test"); Dodge, 328
F.3d at 1222 ("the list is not exclusive").

Finally, the Supreme Court stated that it is not the conclusion reached by the expert, rather
the methods used to arrive at the conclusion that are at issue: "The focus [of the inquiry]. . . must
be solely on principles and methodologies, not on the conclusions that they generate.” Daubert,
509 U.S. at 595. The Tenth Circuit has stated the same principle this way:

The plaintiff need not prove that the expert is undisputably correct or that the
expert's theory is “generally accepted” in the scientific community. Instead, the
plaintiff must show that the method employed by the expert in reaching the
conclusion is scientifically sound and that the opinion is based on facts which
sufficiently satisfy Rule 702's reliability requirements.
Mitchell v. Gencorp Inc., 165 F.3d 778, 781 (10th Cir.1999), see also, Truck Insurance
Exchange v. Magnietek, INC, 360 F.3d 1206, 1210 (10™ Cir. 2004).

B. The PCA satisfies all of the applicable Daubert reliability indicia.
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As demonstrated below, the PCA is reliable and based on all of the applicable Daubert
criteria. | The PCA theory and methodology has general scientific acceptance. Moreover, this
general theory and methodology have been reliably used by Dr. Olsen as those theories and
methods have been specifically applied in the PCA development. The PCA is and has been
subjected to testing. Finally, the theory and methods of the PCA in general as well as the
application of the PCA methods specific to this case are supported by the peer reviewed
scientific literature.

1. The PCA is based on well-accepted scientific theory and methodology.

One of the factors suggested by Daubert to evaluate the reliability of an expert opinion is
consideration of whether the expert’s theory has “general acceptance” in the scientific
community. While Daubert does suggest that “general acceptance” is a factor to be considered
by a court, it is careful to note that “general acceptance” is not required under the federal rules.
Daubert, 509 U.S. at 588-89. The passage of Federal Rule of Evidence 702 liberalized
admissions criteria of expert opinions beyond the rigid “general acceptance” test announced in
Fryev. US.,293 F. 1013 (D.C. Cir. 1923). Id. Under the Federal Rules of Evidence, for an
expert’s testimony to be admissible a litigant, “need not prove that the expert is undisputably
[sic] correct or that the expert’s theory is ‘generally accepted” in the scientific community.”
Mitchell v. Gencorp, Inc., 165 F.3d at 781 (citations omitted). Rather, a litigant must show only
that the method used by an expert is scientifically sound and that the expert’s opinion is based on

sufficient facts to satisfy the reliability requirement of Rule 702. Id. See also Inre Paoli R.R.

! Daubert also suggests consideration of the rate of error as well as operating standards if the
issue is a specific technique such as spectrographic voice analysis. /d. at 594. These factors do
not appear applicable to principle component analysis. However, the methods of the PCA
implementation are reviewed herein as judged by peer reviewed literature, books on the subject,
and corroboration of results.

Page 8 of 30
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Yard PCB Litig., 35 F.3d 717, 744-45 (3d Cir. 1994). The Third Circuit in I re Paoli,
highlighting the “good grounds” requirement of Daubert noted that the reliability standard is
lower than the merits standard of correctness. Id. Further, the Court noted that:

The grounds for the expert’s opinion merely have to be good, they do not have to

perfect. The judge might think that there are good grounds for an expert’s

conclusion even if the judge things that there are better grounds for some
alternative conclusion, and even if the judge thinks that a scientist’s methodology

has some flaws such that if they had been corrected the scientist would have

reached a different result.

In re Paoli, at 35 F.3d 744. In the instant case, it is clear that the PCA is based on scientific
methods that are both “generally accepted” and based on “good grounds.”

Initially, it should be noted that Defendants’ motion is long on argument and hyperbole
and short on citations to authoritative texts or peer reviewed literature that actually discuss
principle component analysis. Similarly, Defendants base their unique analysis on the arguments
of their retained experts - Drs. Cowan, Johnson, and Murphy. The State has filed Daubert
motions challenging the expertise and the analysis of these experts who have apparently been the
source of Defendants’ criticisms. See, Docket Nos. 2072, 2083, & 2074.

Principal component analysis is a well accepted scientific methodology to evaluate
sources of contamination. Indeed, both of Defendants’ experts who have experience performing
environmental source analysis - Dr. Johnson and Dr. Murphy - have themselves used
multivariate techniques including PCA to evaluate sources of contamination in the environment
See, Exhibit B (Murphy depo. 50 and 51) and Exhibit C (Johnson depo. 12, 16, 27, 34, 35, 37,
38, 45). Dr. Olsen identified numerous peer reviewed articles where principal component
analysis has been employed in environmental analysis. See, p.6-32 & Table 6.11-1 of Olsen’s

report, Exhibit 2, Defendants motion. In particular, Dr. Olsen has cited and relied on 25 peer

reviewed articles where principal component analysis or similar multivariate techniques were




Case 4:05-cv-00329-GKF-PJC Document 2198 Filed in USDC ND/OK on 06/05/2009

used in similar circumstances (i.e., basin wide watershed water quality studies typically with
nonpoint source pollution that include contaminants that are also naturally occurring
constituents). See, Exhibit A (Olsen Decl. §9).

Dr. Jim Loftis, Colorado State University professor in the Department of Civil and
Environmental Engineering and who also teaches courses on environmental statistics and whose
research includes multivariate statistical methods (See, Exhibit D (Loftis Decl. Y 1-4) validates
the PCA stating: “Dr. Olsen’s approach is based on sound science and well established, accepted
statistical and environmental sciences theory and methodology.” See, Exhibit D (Loftis Decl.§ 7).

13

Dr. Loftis also agrees that principal component analysis is “...one of the simplest and most
commonly applied multivariate statistical methods, [and] has been widely applied in the
environmental sciences, including water quality investigations such as the work done by Olsen in
the IRW.” See, Exhibit D (Loftis Decl.q 8). And, Dr. Loftis agrees with Dr. Olsen’s use of the
PCA to identify sources of pollution: “One of the common uses of PCA results in environmental
studies is the identification of pollution or geochemical sources.” See, Exhibit D (Loftis Decl.{
9).

Similarly, Dr. Chappel, the environmental statistics expert and teacher who assisted Dr.
Olsen with the PCA (See, Exhibit E (Chappel Decl.y | 1-4) concurs with Professor Loftis and
states: “PCA 1is a type of multivariate statistical analysis commonly applied in environmental
science” and that “[i]n many cases the investigators have applied PCA to environments similar to
the IRW.” See, Exhibit E (Chappel Decl.q  7&8). Dr. Chappel concludes that there are many

similar cases in the peer reviewed literature were the investigators used principal component

analysis as a means of identifying contamination. See, id. Consequently, the PCA theory and

Page 10 of 30
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methods are not either new or novel as claimed by Defendants. And, Defendants cannot rely on
their own experts to support this assertion because they concede its use also.?

Finally, Defendants contend that the PCA is litigation based. First, for this criticism to be
valid, it is the science underlying the PCA that must be litigation based, not the application of
that science to a particular case. The Ninth Circuit has held that where research is litigation based
the opinion will be admitted if the expert can point to some objective source, “to show that they
have followed the scientific method, as it is practiced by (at least) a recognized minority of
scientists in their field.” Daubert v. Merrell Dow Pharm, Inc., 43 F.3d 1311, 1319 (9th Cir.
1995). Here, Dr. Olsen has utilized principal component analysis, a well known and commonly
used scientific method, and has provided ample authority showing the acceptance of his
scientific method and similar applications of that method. As can be seen from the discussion
above the science upon which the PCA is based has been well established and applied to similar
investigations many times and for many years.

To support their “litigation driven argument” Defendants point to Exhibit 10 to their
Motion, a memo written by counsel for the State, as showing that the PCA was directed by
counsel and that Dr. Olsen was instructed to use the PCA. As verified by Dr. Olsen’s

Declaration, the memo was written by the State’s counsel to summarize the work proposed by

2 Defendants also like to argue novelty based on the claim that no other person has been
identified as having used PCA with poultry. But this argument fails the logic and facts test. Many
articles have been referenced where principle component analysis has been used to identify
agricultural pollution sources. See, Exhibit A (Olsen Decl.§ 9). Furthermore, as Professor Loftis
points out: “The assertion that no other scientist has seen the poultry signature is extremely
misleading, implying that many other scientists have followed this same line of investigation and
found nothing. This is simply not true. In fact, many, many scientists have observed poultry
impacts in the IRW from whatever perspective they looked or in which they had expertise.
While Dr. Olsen may be the first to use principal components analysis in the IRW, his
conclusions regarding the significance of poultry waste impacts are not different from the
conclusions of other scientists, including those from state and federal agencies, who have studied
IRW water quality.” See, Exhibit D (Loftis Decl.q 21).

Page 11 of 30
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the experts in this case and was written affer the experts made a presentation to counsel and
earlier recommendations about the work that they do. See, Exhibit A (Olsen Decl. § 5). Nowhere
in the memo is there an instruction by counsel as to work any expert should perform — as if
counsel could give such an instruction.

2. The underlying scientific theory and methodology was reliably applied
in the PCA development and application to the IRW.

Defendants’ Daubert challenge is focused mainly on the method of implementation of the
PCA. Again, the underlying scientific theory and methodology were reliably applied in the PCA
development and application to the IRW. For example, Professor Loftis documented that the
application of the PCA was consistent with principle component analysis undertaken by other
investigators in similar circumstances. See, Exhibit D (Loftis Decl.qq 9-10, 22). Dr. Chappel is in
accord with this opinion. See, Exhibit E (Chappel Decl.{ 8, referencing numerous papers that use
the same application as Dr. Olsen and {9 9&12-13 giving a description of data, methods and
protocols applied by Dr. Olsen for the PCA). Dr. Olsen specifically referenced the published

papers that used techniques similar to those he used. See, Exhibit A (Olsen Decl.q10).

Defendants’ challenges to the PCA application methods appear to be centered on the
following complaints: (1) the PCA was not supported by the available data; (2) the results are
contrived by Dr. Olsen because he had multiple runs; (3) the means of source identification are
flawed; (4 the log conversion error was significant; (5) there is no corroborating fate and
transport analysis; and (6) data preparation and treatment was wrong. Each of these concerns can

be summarily addressed and dismissed.

a. the PCA was supported by the available data
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The Defendants’ complaint that the PCA was not supported by the available data is
based on their retained expert’s inability to reproduce the PCA data base used by Dr. Olsen. Dr.
Cowan’s inability to reproduce the PCA dataset is obviously his own failing. Dr. Chappell
explains that he reviewed Dr. Cowan’s considered materials and discovered that he did not
follow the protocols provided by Dr. Olsen when he used the State’s database. See, Exhibit E
(Chappell Decl.§ 9, 13 and Attachment A). Moreover, Professor Loftis explains that he was able
to reproduce Dr. Olsen results and that the “...PCA results are readily reproducible...” See,
Exhibit D (Loftis Decl.q 14). Thus, this argument of Defendants is refuted by every expert who
has reviewed the PCA except Dr. Cowan.

b. The results were not contrived by Dr. Olsen because he had multiple

runs

Defendants also contend that Dr. Olsen made multiple runs of the PCA because he

wanted to keep making runs until he got the answer he wanted. This argument is truly absurd. It
ignores the facts and concepts of scientific investigation and validation. First, Dr. Olsen used
sensitivity analyses to evaluate if the PCA results would change due to changes in data selection,
data treatment, and/or PCA methods. See, Exhibit A (Olsen Decl.q 15). These sensitivity
analyses required multiple PCA runs. All of this is explained in Dr. Olsen’s report. See,
Defendants’ motion, Exhibit 2 (Olsen’s report pp.6-62 — 6-66 and Tables 6.11-7a and 7b). The
Defendants’ and their retained experts chose to ignore this information. See also, Exhibit D
(Loftis Decl.| 9 19-20) and Exhibit E (Chappell Decl. § 15). Professor Loftis states that due to
these sensitivity runs Dr. Olsen: “... has demonstrated that the PCA results are robust...” and
that: “Dr. Olsen’s expert report is clear that these multiple runs were performed to determine

sensitivity of the PCA results to how the data were handled and the PCA was performed.” /d.

10
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Second, these runs were performed as part of the PCA investigatory analysis. As Dr.
Olsen explains “...investigative runs were performed to help in interpretation of the results. For
example, the importance of high flow and base flow samples, the difference between dissolved
vs. total concentrations, and sources of groundwater and spring contamination were evaluated
using different PCA runs. These multiple runs were not “arbitrarily and selectively chosen for
presentation” as stated in the Defendants’ motion (pg 9) ... they were part of my testing of data
selection and treatment and evaluation of different sources. Any good scientist would do the
same.” See, Exhibit A (Olsen Decl.§ 16). The “multiple run” issue raised by Defendants, in
actuality, does not detract from the PCA — it supports it.

¢. The means of source identification were not flawed

Defendants complain that Dr. Olsen’s method of identifying sources with the PCA was
flawed. Dr. Olsen used spatial analysis, contamination gradients and the chemical composition of
known waste to identify sources with the PCA output. See, Exhibit A (Olsen Decl.q 10, 21). This
method was also used by other investigators using multivariate statistical analysis to identify
sources. Id. Professor Loftis agrees that Dr. Olsen’s source identification method is correct. See,
Exhibit D (Loftis Decl.gq 22, 24-25). Thus, the methods employed by Dr. Olsen are accepted by
investigators using multivariate statistical analysis in the same way employed by Dr. Olsen.

Defendants don’t have a basis to critique the technique used by Dr. Olsen for source

identification. But, they attempt to make their argument by looking to alleged mistakes in Dr.
Olsen’s analysis. For example, with respect to the potential cattle source, Defendants and their
expert Dr. Johnson assert that Dr. Olsen changed his opinion on the source and, in any event,
cattle should have been identified as significant. As explained by Dr. Olsen, “I have not changed

my opinion that the compositions of poultry waste and cattle manure are distinct ... [and] [b]oth

11
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Drs. Johnson and Murphy also agreed that the compositions were different ... I have continued
to state that although cattle manure has a distinct composition, the cattle manure does not
contribute a substantial amount of contamination (has “no dominant impact™) ... The words
“distinct” and “dominate” are two different concepts. The Defendants’ [have] apparently
confused these two words.” See, Exhibit A (Olsen Decl.§ 26). This observation is not surprising
given the leaching analysis performed by Dr. Olsen (See. Id) and as observed by a Professor
Loftis: “... cattle in the IRW are fed primarily on grass, which is a natural food source much
different from that fed to poultry. Thus cattle manure is much different in composition from
poultry waste, with smaller phosphorous content and smaller leachable mass.” See, Exhibit D
(Loftis Decl.§27).

Dr. Johnson also complains that Dr. Olsen’s spatial analysis is flawed and provides
several examples. However, Professor Loftis summed up many of these examples as based on
Dr. Johnson not understanding where poultry waste was actually applied. Both Drs. Olsen and
Fisher point out the same error also demonstrate that additional investigation performed in the
IRW revealed that the special analysis is correct. See, Exhibit D (Loftis Decl.§26) and Exhibit A

“(Olsen Decl.§ 22-25). Dr Fisher confirms the results of this investigation. See, Exhibit H (Fisher
Decl.q§ 11-13 & 18-20). Thus, using correct and complete data, Dr. Olsen’s spatial analysis is
correct and it reliably supports the PCA source identification.

d. The log conversion error was not significant

The Defendants complain that a log conversion error materially affects the PCA. In
actuality, this programming error had no impact on the PCA reliability. It adjusted the scores, but
as Dr. Olsen states in this regard: “... the actual results of the principal component analysis
(PCA) which consisted of identifying principal components and determining principal loadings

and coefficients were not affected by the programming error...” See,Exhibit A (Olsen Decl.q 28).

12
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Indeed, all of the Defendants’ retained experts agreed in their depositions that the patterns on the
PCA sore plots remained the same — i.e., there were separate and distinct on these plots. See,
Exhibit C (Johnson depo. page 194 and exhibit 7); Exhibit B (Murphy depo. page 409 and
exhibit 32); and Exhibit G (Cowan depo. page 242 and exhibit 19). Professor Loftis states: ‘.
the most important conclusions from Dr. Olsen’s PCA analysis, or any PCA analysis for that
matter, are not those revolving around the numerical values of the scores. The important
conclusions are rather those concerning the patterns of water quality that are more clearly
discerned and displayed by a multivariate analysis than by considering each variable

separately.” See, Exhibit D (Loftis Decl.28). See also, Exhibit D (Loftis Decl. 929-30) and
Exhibit E (Chappell Decl.1]10).3 Again, Defendants’ complaint is a make weight argument
stemming from a programming oversight.

e. There are multiple lines of corroborating fate and transport analysis

Defendants seem to believe that they are correct in claiming that the State has not, even
with all of the evaluation and investigation performed by all of its experts, conducted a fate and
transport analysis. Consequently, Defendants argue, there is no means by which the PCA resﬁlts
may be judged. However the Defendants are dead wrong on this fate and transport issue. The

following is a statement of the fate and transport analysis performed only by Dr. Olsen:

I considered the mass balances and the amount of poultry waste generated
in the IRW. I also evaluated the other sources and masses of contaminants
(bacteria and phosphorus). This is the first step in any traditional fate and
transport analysis (amount of waste). I then evaluated the amounts of poultry
waste applied to fields, the locations of application and the methods of waste
disposal (field application or disposal). I also evaluated the amounts of WWTP
discharge (phosphorus and metals) and the locations. This is the second step in a
traditional fate and transport analysis (how and where the waste was disposed). I
then evaluated the chemical and bacterial composition of all major sources of
contamination in the IRW based on the above studies and other published studies

3 This error was corrected by Dr. Olsen’s errata. See, Exhibit 8 to Defendants’ motion.

13
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(poultry waste, cattle manure and WWTP discharges). This is also an evaluation
step in a traditional fate and transport analysis (determination of the composition
of the wastes). Next I evaluated the nature (chemical and bacterial composition)
of the leachate generated from the poultry waste. I did this evaluation by
collecting actual samples of runoff from fields on which poultry waste had been
applied. I also performed synthetic precipitation leaching tests on poultry waste
and cow manure. I then performed calculations of the relative masses of many
contaminants that would leach from the poultry waste and cow manure. The
collection of runoff samples and performance of leaching tests in the next step in
a traditional fate and transport analysis (determining what contaminates actually
enter the surface water and groundwater using leaching tests or empirical samples,
i.e., field runoff). I then collected samples of the other various environmental
components (rivers and streams, Lake Tenkiller, soil, sediments, etc.) of the IRW
to determine levels of contamination by comparing the chemical/bacterial
composition of these samples to samples collected from unimpacted
environmental components (background or reference samples). I designed the
collection of samples in a pathway approach so samples were collected in each
major environmental component downgradient of waste disposal locations. For
waters, samples were collected from the runoff of poultry waste applied fields,
then small stream basins, then larger streams/rivers and then Lake Tenkiller).
Thus, the transport of chemicals and bacteria was followed from the source to the
ultimate fate location. As noted above, I also sampled reference locations to
compare the levels of chemical and bacterial found in the IRW. This enable me to
conduct a detailed gradient evaluation of major contaminates in the IRW and
compare concentration levels to background levels. The collection of samples
and gradient evaluation are the next steps in a fate and transport analysis
(documentation of the levels of contaminants in the environment and an
evaluation of the concentrations changes from source disposal location to
deposition location). I then compared the levels and types of contaminants in the
wastes (sources) to those in the environmental samples (samples of surface water,
sediments, etc) that were collected from the IRW. This is also a traditional step of
a fate and transport analysis. This was done directly by evaluating the spatial
distribution of individual contaminants (e.g., phosphorus and bacteria) throughout
the IRW (surface water, sediments, soils, etc) to see how the contaminants were
distributed throughout the JRW.

See, Exhibit A (Olsen Decl.§ 28). Dr. Olsen then also employed a comparison of other

more sophisticated fate and transport analysis performed by him and other State experts:

These included modeling of phosphorus (field runoff/infiltration and stream
routing modeling by Dr. Engel; Tenkiller modeling by Dr. Wells); evaluation of
phosphorus levels in relationship to poultry house density in small basins (Dr.
Engel); geochemical evaluations of sediments in streams and Lake Tenkiller (Dr.
Fisher); geochemical (thermodynamic) modeling by me to evaluate and explain
chemical changes and geochemical reactions that occur between poultry waste
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leachate and soils; hydrological and geological pathway analysis (Dr. Fisher); and
Lake Tenkiller sediment chemical and age dating analysis (Dr. Fisher).

See id. This review led Dr. Olsen to conclude that “...the fate and transport analyses conducted
in the IRW were appropriate and sufficient; no additional more complex analyses such as
determining partitioning between chemical species and sediments in the IRW rivers were
necessary. Id. Dr. Fisher also has summarized for the Court his fate and transport analysis in this
case. See, Exhibit H (Fisher Decl.{ 16). These analyses led Professor Loftis to conclude: ... Dr.
Olsen’s conclusions from the PC analysis are also consistent with the other methods of analysis
that he relied upon in developing his overall conclusions regarding the impact of poultry waste
on IRW water quality. See, Exhibit D (Loftis Decl.] 26). The state has multiple lines of fate and
transport analysis supporting its case and they all support the PCA.

f. Data preparation and treatment was proper

Defendants raise a series of concerns (pages 21 to 24 of Defendants’ Motion)
relating to “substitute and hypothetical data”, “averaging multiple values for the same sample”,
“substitution of inconsistent values for non-detects”, “merging incompatible datasets”, and
“unexplained data substitution and incomplete data sets”.  These concerns have no basis.
Contrary to Defendants’ statements, Olsen did not substitute the “mean” for missing data
Substituting the mean is not mathematical equivalent to the method used by Dr. Olsen (pairwise

deletion) See, Exhibit E (Chappell Decl. 9 16) and Exhibit D (Loftis Decl. § 32). (As previously

discussed in his sensitivity analysis Dr. Olsen did determine the significance of missing values.)

Also, properly and in accordance with standard practices in environmental analysis, Dr.
Olsen averaged the results from split samples appropriately and in the same method as
Defendants’ experts. See, Exhibit E (Chappell Decl. § 17) and Exhibit D (Loftis Decl. §37).

Similarly, the use of ¥ the detection limit is standard practice and it did not create data and did
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not distort the analysis. See, Exhibit E (Chappell Decl.  18) and Exhibit D (Loftis Decl. §{33-
34). And multiple detection limits have no impact on the PCA. See, Exhibit D (Loftis Decl. §36)
Also, the USGS data and CDM data are compatible and can be used together. Dr. Olsen
personally worked closely with USGS to make sure the analytical methods were the same as ours
and the results could be used together. See, Exhibit E (Chappel Decl. §19); Exhibit D (Loftis

Decl. 938); and Exhibit A (Olsen Decl. §29).

Also, as discussed earlier, the complaint regarding unexplained data substitution is based
on Dr. Cowan inability to reproduce the data set for the PCA. The incomplete data sets argument
is supported by Dr. Cowan’s PCA run that includes 419 samples for 56 constituents. (See,
Defendants’ motion p 24). This test is not appropriate and the results are meaningless. PCA is
used to explain variance or the variability among samples results for various constituents.
Constituents with a large percentage of nondetect values have little variance and are therefore not
appropriate for PCA. See, Exhibit E (Chappell Decl. 21); Exhibit D (Loftis Decl. {35); and

Exhibit A (Olsen Decl. §29).

Finally, Defendants contend that not all of the data was used so the data must have been
hand selected (cherry picked) by Dr. Olsen so he could manipulate the PCA results. (See,
Defendants’ motion p 20). The data used to perform the PCA was collected using a “systematic
planning process.” Only selected samples were analyzed for a complete list of parameters
(chemical/bacterial constituents). These were the samples to be used in the PCA. Other samples
were analyzed for a more limited list of parameters and had other intended uses. Thus, the
statements in the Defendants’ motion (pp 19-20) that the ACCESS database was “mined for
data” and that the samples were “hand-selected” is simply not true. See, Exhibit E (Chappell

Decl. 912) and Exhibit A (Olsen Decl. {12).
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In sum, none of the data treatment and preparation arguments have merit.

3. The PCA is capable of being tested and has been subject to testing.

Often important to the reliability analysis is the question as to whether the method or
technique can be tested. As noted by the Daubert Court, scientific method today is based on
testing of hypothesis and empirical testing. Daubert 509 U.S. at 593. The PCA is not only
capable of being tested; it has already been tested. The Defendants do not contend that the PCA
was incapable of being tested. Thus, the PCA plainly satisfies one part of the Daubert analysis -
whether the theory or technique can be (and has been) tested. Daubert 509 U.S. at 593.

The PCA was also tested by Defendants’ experts Drs. Johnson and Murphy. See, Exhibit
A (Olsen Decl. 14). Also, as mentioned above, the sensitivity analysis also constitutes a test.
See, Exhibit E (Chappell Decl. §15); Exhibit D (Loftis Decl. §19); and Exhibit A (Olsen Decl.

915). Clearly, the PCA can be and has been tested.

4. The PCA method has been peer reviewed.

Another aspect or test of reliability listed by the Supreme Court in Daubert is peer review
and publication of the method. The Supreme Court made clear, however, two important aspects
of this test. First, publication is but one type of peer review and second, publication is not the sin
qua non of admissibility:

Publication (which is but one element of peer review) is not a sine qua non of
admissibility; it does not necessarily correlate with reliability, and in some
instances well-grounded but innovative theories will not have been published.
Some propositions, moreover, are too particular, too new, or of too limited
interest to be published. But submission to the scrutiny of the scientific
community is a component of “good science,” in part because it increases the
likelihood that substantive flaws in methodology will be detected. The fact of
publication (or lack thereof) in a peer reviewed journal thus will be a relevant,
though not dispositive, consideration in assessing the scientific validity of a
particular technique or methodology on which an opinion is premised.
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Daubert, 509 U.S. at 593-594 (1993) (citations omitted). Thus, the Court acknowledged that
there are other forms of peer review than publication in a scientific journal. It also acknowledged
that either acceptance or rejection of publication should not be the “litmus test” or sine qua non
of reliability. Indeed, it would seem that the most reliable method of peer review would be a
blind test - either confirming the method or not — by a respected scientist accomplished in the
scientific field in question. This is exactly the test that the PCA was subjected to.

Professor Loftis subjected the PCA, specifically, to independent peer review. See, Exhibit
D (Loftis Decl. §5, 14-15, & 17-18). Dr. Loftis reports:

I have independently examined Dr. Olsen’s specific approach and reproduced his

calculation of principal component equations and loadings for his data set SW_15,

using a different software package from the one that Dr. Olsen used. Through

preliminary data analysis, I verified that Dr. Olsen’s use of the log transform for

this data set is appropriate. Using extensive sensitivity analysis, Dr. Olsen

thoroughly tested and effectively demonstrated the robustness of the analyses to

the manner in which the data were handled and the PCA was performed. Dr.

Olsen has clearly performed his PCA correctly, using currently accepted and

published methodology. Therefore, his specific application was correct also.

See, Exhibit D (Loftis Decl. §39). This work by Professor Loftis not only satisfies the peer
review test, it also shows that the PCA has been tested and it is reliable. Arguably, this method of
peer review is preferred to publication.

Finally, the general and specific theories, methods, and applications used in the PCA are
validated by the applicable peer reviewed scientific literature. See, Exhibit E (Chappel Decl. §{7-
8, &12); Exhibit D (Loftis Decl. §§9-10, 13, 16, 22 &39); and Exhibit A (Olsen Decl. 1 9-11, ).
Defendants cite numerous cases to support the claim that the PCA is not based on sound science.
Each of the cases cited by Defendants is readily distinguishable from the case at hand. For,

example, Defendants cite Palmer v. Asarco, Inc. for the proposition that, “without scientific

support and research ... opinion[s are just] classic ipse dixit” 510 F. Supp. 2d 519, 530-31
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(N.D.Okla. 2007). In Palmer the expert whose testimony was excluded was presenting a never
before adopted theory that tied lead exposure to Attention Deficit Hyperactive Disorder
(ADHD). Id. There had never been any link between lead exposure and ADHD in any published
study and the expert merely examined the plaintiffs, determined they had ADHD and concluded
that they had been exposed to lead previously that exposure must have caused the ADHD. Also,
a CDC study of 2002 stated unequivocally that there was no compelling evidence that elevated
blood lead levels increase risk for ADHD. Id. In the instant case Dr. Olsen is not presenting a
novel theory, he using an established methodology. And the conclusions reached by that are
supported by many other studies and published reports.

5. The cases relied on by Defendants are readily distinguishable.

The Defendants also cite Ingram v. Solkatronic Chem., Inc. 2005 WL 3544244 at *3
(N D Okla. Dec. 28, 2005), for the proposition that an expert’s report must be supported by
scientific research. In Solkatronic the expert proposed, “a previously unrecognized mechanism
by which arsine may produce injury . . . as a result of biotransformation to arsenic”. 2005 WL
3544244 at *3. Unlike the expert in Solkatron,c Dr. Olsen is not opining as to a unique and
unrecognized mechanism. The mechanism by which the poultry waste disposed of and pollutes
the waters is none by anyone that has watched runoff following the rain. This idea is not unique.

The Defendants also rely on B.H. ex rel. Holder v. Gold Fields Mining Corp., 2007 WL
188130, at *6 (N.D. Okla. Jan. 22, 2007) for the proposition that an expert should be excluded
when his opinion is not supported by testing, data or scientific principles. Gold Fields is readily
distinguishable from the instant case. In Gold Fields the expert whose testimony was excluded
did not even utilize a model to form his opinion. Gold Fields, at *6 (N.D. Okla. Jan. 22, 2007).

Rather, the expert merely testified that he had a conceptual model that could prove causation
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which, “exist[ed] only in his mind.” /d. In the instant case principal component analysis which
is well recognized and widely used in a scientific study of this type and is a well accepted
scientific theory and methodology to evaluate sources of contamination.

The Defendants cite Cabrera v. Cordis Corp., 134 F.3d 1418, 1420-22 (9th Cir. 1998) for
the proposition that the court determine whether an expert formed his opinions solely for
litigation. In Cabrera at issue was whether the silicone components of a shunt caused a growth
injuring the plaintiff. Id. The expert whose testimony was excluded was only tasked with
examining the growth and purposely ignored the cause of the injury, as such; his testimony was
excluded for lack of relevance. Here, Dr. Olsen’s testimony is relevant.

The Defendants also cite Sorenson v. Shaklee Corp., 31 F.3d 638, 649 (8th Cir. 1994), for
the proposition that scientific method must be followed and not “turned on its head.” The expert
in Sorenson satisfied none of the applicable Daubert elements. Id.at 649. As shown above, here,
the PCA meets all the Daubert criteria.

The Defendants also cite Aligood v. GM Corp., 2006 WL 2669337 at * 7. The expert in
Allgood did not follow applicable EPA guidance and “cherry picked” his data. d. at *9. Unlike
the expert in Allgood Dr. Olsen was objective in his data selection and followed established peer

reviewed methods. Thus, none of the Defendants’ cases are persuasive.

III. Conclusion
All of the Daubert factors weigh in support of reliability of the PCA. Indeed, much work
has occurred since the preliminary injunction hearing. Additional research and analysis has

confirmed the reliability of the PCA. Tt is clear that the PCA is supported by reliable scientific
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methods and application. Thus, the PCA is not litigation driven and were not developed by
counsel. Accordingly, Defendants’ Motion should be denied in all respects.
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